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© A polyester composition comprising: 
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-icei:^ r as heat 

additives with the polyesters. These methods include the blendtn ^ S^iZL h 9 
metal salts of aliphatic or aromatic carboxy.ic acids, or polymers such , « SSE^ST? if 35 *' 
kylene glycols. eth y iene-(meth,acrylic acid salt copolym « unsa L^SS^T' 1 ^ 0XyP0,ya, ■ 
polyesters. For example, United States Patent 3 639 S27 L^lc fester, and polyam.des with the 
salts of acrync and m'ethacrylic ^^.'SS^S^'fSS t^Tk? T7 ^ 
GB 2,015.013 propose techniques of blending (1) fillers or the Z 5» «S « . ' ««*««on 
polymers having pendant carboxyl groups and ^oToll es .ef ^ 0r P 0 f s '^ "Its of organic 

s^rrrrrr - — - - — 

Japanese Unexamined Patent Publication Nos 56-109244 and <5R moo^c 
blending polyethylene wax nntinnam, fl n ^ *• ll ^44 and 56-109245 propose a technique of 

Publications Nos. 51-148744 57-3RS47 =>nH « c-j-^o 1<Mi:b/9 and Japanese Unexamined Patent 

carboxylic acids. * 58 * 63?43 pr ° P ° se a technidue <* «*«*Q metal salts of 

Th f A Pr ^ m inVenti ° n Pr ° Vides a polyes,er imposition comprising ■ 
e«hy,en?«erephSe- y °' SUbS,amia ' ,y P °' yeS,er COmp - ind - - «» main constituent unit, 

(B) 0.05 to 1 5 parts by weight of crystallization promoter; and 

fCi «K i t !n!f/rT S . by . Wei9ht ° f at least one plastici2er selec,ed *™ 
(Ui). (C 2 ). (C 3 ), and (C<) which are defined as follows: 

tun a , ( e C '| l C0ndensati0n P rod "Ct of compound of the formula (I): 
[nU - RJjS (I) 

from oxygen and sulfur) JESS^dSS^^S ? 9r ° UPS "* ^ W d " to,,nt 3nd Se,ected 
hydroxyl groups; 9 compound contammg two groups selected from alcoholic and phenolic 

aboveJn^^ — - compounds of the 

formula J^SSK ^Tof 'T C ° mP ° UndS * "» 

monohydric phenols; and ( °' M Compound selec »e d Tom monohydric alcohols and 

unsaturated silane compound-modiL polyoS ^J^SS^SCS^ 
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.,„„J t lf° ,yeS,er <A> incorpora,ed in, ° «» polyester composition of the present invention is a substantial 
s LT-T y T C ° mpriSin9, 35 the main constituan < unit - •«"*"• terephthalate. It Ccon.L af le^ Jo 
SlSjEr* " ^ 80 01018 % - m0fe Pref8fably « 85 ™* * *» "» e,n y ~r:pS^ 

^ !-S^lJ^^ h T P, ^ Q,yC01 ' CyC,ohexanedio1 ' cyclohexanedimethanT o -' 
polypropylene glycol, polytetramethylene glycol polyethylene glycol. 

polyester of the invention. 6Ct Startm9 ma,ena| s production of the 



Component (B) 



eampoanas such as « ana clav Z, J T! „ , Wows a™ solid incoaaic 

2*. «. rA^Kstr ^r^^ 
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Such carboxyhc ac.ds are usually those having the formula (B-l) 
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v l *° 

X (B-I) 

X 2 

0 

wherein, X" and X= (these are collectively referred to as X, hereinafter, may be combined with each other 
and are preferably in the combined form), and Y each represents an aliphat.c group, an alicycl.c grouo an 
w aromatic group or a combination thereof, and at least one of X and Y contains an carboxyi group and 
further. X and Y may contain a member selected from the group consisting of a halogen atom, a n.tro grouo 
and an amino group, and when X contains a carboxyi group: Y may be a hydrogen 

Among the carboxylic acids of the formula (B-1), the preferred carboxylic acids are those .n whicn X 
represents an aliphatic group are those having the formula (B-ll): 

75 

0 
II 

f CH 2)ix c ) N - (C2 2'm- C00H {B ~ XI) 

II 
0 

wherein i is 2 to 3, and m is an integer of 1 to 15. Examples of such carboxylic acids are: 
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N- (CE 2 ) 2 -COOK, (CEj) 5 -COOE , 
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N " (CH 2 } 7 - C . 00H ' C/ N ~ (CE 2 } H- C00E ' 



0 
0 
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(CE 2 ) 12 -CO0H 



45 The following carboxylic acids also may be used: 



so 



CE 2 -COOH 



r en ,^ 9 a t „ h8 . Carl ! OXyliC ° f ,he ,0rmU ' a m - the pre,erred carb0 *y ,ic acid * ^e those in which X 
ss represents an alicyclic group having the formula (B-lll): 
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(C5 2l n 
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N-(CE 2 ) s -COOH (B-III) 



wherein n is an integer of 3 to 6. preferably, 4. and s is an integer of 1 to 15. Examples of such carboxyhc 
acids are; J 
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(CH 2 ) 2 -COOH / 



{CE 2 ) 5 -COOE, 



E} ;n-(ce 2 ) 7 -cooe, 
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N-(CE 2 ) 11 -COOH 



Among me carboxylic acids of the formula (B-l), the carboxylic acids in which X represents an aromatic 
group and wh.ch are preferably used in the composition of the present invention and phthMe 
Tw o Tb v> " , 6 deriVa,,VeS P^ ome,liWimit)e derivatives which are represented by the formula 
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R 1 O 

rj c >-?. 7 -cooH 

R 4 " 



(B-IV) 
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R 5 O 



HOOC-X -N 



O 

I' I II 



N-R -COOH 



(B-V) 



R O 



wherein, R" to R s represent, independently from each other, a group selected from the group consisting of a 
hydrogen atom, lower alkyl groups, aryl groups, aralkyl groups, halogen atoms, a carboxyl group, a mtro 
group, and an amino group; and R 7 to R s represent, independently from each other, a hydrocarbon group 
having not greater than 20 carbon atoms. Examples of such carboxylic acids are: 
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H-(CH 2 ) 2 -COOE, 



N-(CK 2 ) 5 -COCK, 
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N-(CE 2 ) 10 -COOH # 
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40 



EOOC 




N-{OE 2 ) 5 -COOH / 



EOOC-{CH 2 ) 5 



o o 



(CE 2 ) 5 C00H 



The alkali or alkaline earth metals constituting the salts of the above-mentioned carboxylic acids may 
include, for example. K. Na, Cs. Mg, Ca, Sr. and Ba. Of these. K and Na are preferable. 
Especially preferable examples are the following compounds: 
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50 no.™ e T PleS 0t *? crys,alli2ation P ro ™tor suitable as a component (B) are metal salts of organic 

TZ^SSS T"* Carb ° Xy ' 9r ° UPS ° r Carb0Xy ' iC 3nhydride 9r0ups such as polymers of S 
, W,t unsa,urated carb °xylic acid or its anhydride. Examples of the olefin include 

an » !" bu,en6, those of me aromatic 0,ef,ns include ^y^^KJ 

ISOPr0Pe : y,tO ' Uene ' th088 °' ,h6 UnSatUrated cart >°** ic acid or its anhydride include ac^c 
55 J ^ aC ' d Cr0t0n ' C add> mal6iC aCid ' itaconic acid ' ™ ,eic anh y^^e and itaconic anhydnde 

mi TSZT'- ^ 50 t0 99 8 m °' e % ' Pre,erably 60 t0 99 5 mola % - -ore preferably 70 to 99 
mole of the olefin unit or aromatic olefin unit. y OBS 

The copolymer may be random copolymer, graft copolymer or block copolymer. 
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The number average molecular weight of the copolymer measured by gel permeation chromatography 
(GPC) at 40°C using tetrahydrofran (THF) as a solvent, can be usually 1.000 to 50.000. preferably 2.000 to 
30.000. 

The molecular weight distribution (Mw/Mn) of the copolymer can be normally M to 20. preferably 1 2 
to 15. Hereinabove, Mw means the weight average molecular weight and Mn means the number averaoe 
molecular weight. 

As the metal component of the metal salt of the organic polymer, alkaline metal such as sodium 
potassium and cesium or alkaline earth metal such as magnesium, calcium and barium are exemplified 
Among those metals, sodium and potassium are especially preferred. 

The pendant carboxyl group or carboxylic anhydride group of the organic polymers is neutralized 
completely or partly. Neutralization degree of the carboxylic group or carboxylic anhydride group in the 
organic polymers, for example, can be 30 mole % to 100 mole %. preferably 30 mole % to 75 mole % In 
determining the neutralization degree, it should be supposed that one carboxylic anhydride group cor- 
responds to two carboxyl groups. 

In those metal salts of the organic polymers, sodium salt of potassium salt of copolymer composed of 
ethylene and methacrylic acid are particularly preferred. 



Component (C) 

20 

The plasticizers (C) incorporated into the polyester composition of the present invention are those 
selected from the group consisting of the above-mentioned classes (Ct). (C 2 ), (C 3 ) and (C<) These 
compounds may be used alone or in any mixture of two or more thereof. 
In the compound of formula (I) 
25 (HQ-R) 2 S, 

R represents a hydrocarbon group selected from the group consisting of aliphatic hydrocarbon groups 
having at least two carbon atoms, alicyclic hydrocarbon groups, and aromatic hydrocarbon groups and 
combinations thereof; two R groups may be the same as or different from each other The aliphatic 
hydrocarbon groups include straight and branched aliphatic hydrocarbon groups usually having 2 to 10 

30 carbon atoms, preferably 2 to 6 carbon atoms. The alicyclic hydrocarbon groups are preferably those 
navmg not more than 10 carbon atoms, more preferably 4 to 6 carbon atoms and these hydrocarbon qrouos 
may have alkyl substltuents on the ring. The aromatic hydrocarbon groups may have preferably 6 to 10 
carbon atoms and may be benzene ring or at least one alkyl group-subsituted benzene ring 

Q represents oxygen or sulfur. Two Q groups may be the same as or different from each other 

35 Examples of the compound of formula [I] are thiodiethanol. thiodipropanol. thiodibutanol 2-hydrox- 
ypropyl sulfide, thiodicyclohexanol. thiodicyclopentanol. 2-methylmercaptoethyl sulfide, thiodibenzyl alcohol 
and thiodiphenol. 

The organic compounds condensed with a compound of the formula (I) to form the condensation 
product (CO are those containing two alcoholic or phenolic hydroxy! groups. In this case, the compounds 
may contain two alcoholic or phenolic hydroxy) groups in one molecule, or they may contain alcoholic 
hydroxyl group and one phenolic hydroxyl group in one molecule. 

These organic compounds may include, in addition to the compounds of the formula (I) themselves in 
which Q is oxygen, alkylene glycols described below in detail, divalent phenols such as hydroquinone 
resorcinol. and bisphenol A; hydroxyalkylphenols such as p-methylolphenol. m-methvlolphenol. and salicyi 
alcohol; and dihydroxycycloalkanes. 

fJ^LSS^SS^ <C,) m °' eCUlar ^ °' ,r0m 3b0Ut 500 t0 15 ' 000 - P^bly 

, hi JlL Pr ? ,err ,! d C °" d , ensation P roduc,s < c '> *• POlythiodiethanol and a condensation product of 
thiodiethanol and an alkylene glycol. The polythiodiethanol is a compound of the formula [111- 
HO f CHjCHjSCHjCHrO > „H [II] 1 
wherein n is preferably from 150 to 5, more preferably from 100 to 10 

mJ? COndens , a " on product °' «*odiethanol and an alkylene glycol will now be explained. The alkylene 
flrl J 71 T ?' °! eXamP ' e ' ethyl6ne 9,yC0 '- propy,ene 9'ycol. tetramethylene glycol, neopentyl 
9 r *£ ,rie,hy ' ene 9 ' yC0L 006 ° f meSe alky,ene Qlycols ™* be condensed with 
his c! e th S IS f "I ° ° f m ° re °' the a ' ky,ene 9 ' yCOlS may be ^"densed with thiodiethanol. In 
this case, the thiod.ethanol compound unit may be condensed in the form of a block or randomly. The latter 

7n ™? ! 5 6 condensation P'oduct usually contains at least 60 mole %. preferably at least 

70 mole of the thiod.ethanol component unit, and has preferably a molecular weight of 800 to 15 000 
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.e..I«2d C s^° n Pr ° dUC,S b/ r6aCtin9 *• COrnP ° UndS °' ' 0rmula <" ^ « a.coho.s. 

The ester compounds of the class (Crf will then be explained. The alcohol components usahi* f„, * 
preparation of the ester compound (Crf inc.ude. in addition to the compounds of th^rmuS <■ the 1 * 

== srr^rs see =l^~ ~ 

The ester compounds (Cj) can be produced by well known methods 
The ether compound (C 3 ) derived from a compound selected frnm th. 

compounds of the formula m and th» ™ n nJL . .7 se „° ,rom the 9raup consist.ng of the 
» group consisting o M^^r^^^^T^K^' * S8 ' eC,ed ,rom ,he 

that used for the ester compound (SXSS SSSE" / * iS Pre,Brably the Saa,e as 

150 to 1.000. preferably from 250 to 800 COnd ° nSat, ° n Pr0duC,S (C '> ma V have 3 ™lecular weight of from 

P0.yP.aL waxes, J^rSS ^ZT^Z^^^ 
35 modified polyolefin waxes PQ'yoienn waxes and styrene type monomer- 

« ethylene. propy.ene. or thes/otoflns and a-o.eL such L 7S£Ft^£S* 

decene in the presence of transition metal compounds under a m^dL „mo A * nMt *" and 1- 

waxes, those comprisino ethylene a «= th. mT- l0W P r9ssure - °< ^ese polyolefin 

having a, JZ^tf^?E£^?J^ F " °™ P'°- waxes 
polyolefin wax usually has an intrinsic ZoZ £ oH 04 t^ n ^ COrTlponen, • are ™ st citable. The 
in decalin solution at a temperature of 135°C 9 ' Pre ' erab ' y ° ° 6 l ° 0 8 ^ dete ™ ned 

p-^Sfns o7 a r y renirir, invention r those obtained by •*«*■ *° 

determined in decalin solution a. a temperature 7$V ^ ° ° 4 t0 0 7 d " Q ' 

waxe^^ernrrZ^ 66 USab ' e " ^ fr ° m - Ch - «"«" Polyolefin 
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,. set — • s sKirr^rris; 

waxes are melted. compound under a cond.t.on in which the polyoiefin 

'S The graft modification amount is usually from 0 2 tn qn<>/ h., < ... . 

The above-mentioned unsaturated carboxylic acid or its derivative n«« ^ ■ . 

polyoiefin wax. u 10 3 x 10 9 ram equivalent per grams of the 

Those unsaturated epoxy compound-modified polyoiefin waxes mav h aua 
to 1.0 dl/g, preferably 0.06 to 0.8. Pterin waxes may have an intnnsic viscosity of 0.04 

The unsaturated silane compound-modified polyoiefin waxes u^ahi* *c ^ ~ 
described in. for exampie. Japenese Unexamined pS^S^T^^T^ *T 

The styrene type monomer-modified polyoiefin waxes usahin a* »h* 
with styrene type monomer havino 8 to 11 T^JTT . component (C) are those modified 

styrene. o-mettyT-sryrene^S ^ Styrene> -™thylstyrene. p-methyl- 

waxes and the unsaturated carboxvlic X>! " B ^ s oWa,n «« b V flraft modifying the oxidized polyoiefin 

= are ,0 ^rr^^^ 

d, 9 .ZLTolTord~ odi,ied polyo,efin waxes may have an in,rinsic viscosi * - 004 •» 'o 

waxe? "S^S^^CZ^ & °f P0 ' y0lefin ""~ °^ ed 
• polyoiefin waxes are especU parable ' °'^ nsa,urated «*»^lic acid ester-grafted 
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The compounding ratio of component (B) to polyester (A) is in the range of from 0.05 to 15 pans by 
we.ght. preferably from 0.1 to 10 parts by weight, more preferably 0.2 to 10 pans by weight per 100 pans 
by we,ght of the polyester (A). Similarly, the compounding ratio of component (C) to polyester (A) is in tJe 
range of from 0.1 to 15 pans by weight, preferably 0.2 to 10 pans by weight, more preferably 0 o To 
pans by we,ght. most preferably 1 to 10 pans by weigh, per 100 parts by weight of the polyester (A, 

As long as the compounding ratios of components (B) and (C) to polyester (A) are in the above- 
specked ranges, .mproved effects of satisfactory rate of crystallization and satisfactory heat esSance 
wh,ch are characteristic of the composition of the present invention are realized 

ess^T-* P0 ' yeS,er COmp0Si,i0n °' ,ne presem invent '°" "»V consist only of the above-mentioned 
in To t o C °7 0nen,S ' po, * es,er <*>• components (B) and (C). it may contain various compound 
.ng agents or add,t,ves conventionally used for polyesters as long as the utility of the composition ,s no. 
Z' ,t ' I' °' SUCh COmpoundin 9 ^ « additives «• reinforcing fillers such as dia.omaceou 
earth calcum carbonate, silica, si.ica-alumina. alumina, carbon, mica, .i.anium oxide, carbon fiber o lass 

' SUrtaCtan,S: ,hickeni "9 agents ^ " Pentaerythritol. tnmel.i.ic acid' and 

IZZ tL " am r etardan,s: Ultravi0let *** stabi,i2ers: antioxidants; releasing agents: and coloring 
selected C ° mP ° Undin0 pr0p0rtion of these compounding agents or additives may be appropriate"? 

SBl £T,!Zl P °' yeSter composition of ,he P resent '^ntion may contain at leas, one polymer 
EST « °« 9r ° UP COnS ' Stin9 °'' '° r example ' P°W*"». olefin copolymers or modified polymers 

^^^:^^r° nates - po,yaceta,s - po,ysui,one ' po,yp — e ~i 

The polyester composition of the present invention can be obtained by a method wherein a polymer 

ZfZZT bng °' eSSentia ' """P™™ and. » "pessary. ,he compounding agen.s or aodSeHs 
melt mixed by any conventional method. " 85 s 

The present invention will now be explained in detail by the following examples 
foNolrmeTds 168, ** ** " ^ C °^° S ^ ™* ca " ied ™ by the 
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A dried polyester composition was pressed at a molding temperature of 290*C; by using a pressino 
machine to prepare a quenched pressed sheet having a size of 15 cm x 10 cm x 0.2 cm 9 



35 



Injection molding 



A specimen for bending test having a thickness of 0.2 cm was prepared at a mold temperature of 70'C- 
by us.ng an .nject.on mo.ding machine Model IS-35P manufactured by Toshiba Kikai KabushikTSsSl 

Bending test 

soedm S < ! r n P n, SP h e o iment ^ Cm * 6 - 35 Cm '° n9 Cut ,rom ,he P*«* » an injection molded 

ZS7s JSjn S ' 2e S i SCted ,0 8 bendi " 9 ,9St 3t 8 tempera,Ure of 23 ' C a"" at a croTshead 
speed of 5 mm/mm. by us.ng a tensde testing machine model 1122 manufactured by Instron Company. 

Heat resistance 

waslteTmin^IrtJ' 27 T bV 2 ° m ,0nQ CUt *° m ,he pressed sh9et or injection molded specimen 
Mwifil ofli temperature dependence of elastic modulus by using a Dynamic Mechanical An*™ 

moauius at 30 C (Ex), i.e.. Exo/Ex), was used as an indication of the heat resistance. 
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T ch , AHh/AH c 

These values were determined by using a differential analyzer (abbreviated as DSC. Type II manufac- 
tured by Perkin Elmer Company). That is, about 5 mg of a sample was weighed out from the quenched 
pressed sheet or the injection molded sheet. Then the sample was subjected to DSC measurement under 
condition in which the sample is heated at an increasing rate of 20°Gmin. from room temperature is held 
at a temperature of 290 e C for 5 min.. and is thereafter cooled at an decreasing rate of 20'Cmin. The 
crystallization temperature T CH during the increase in temperature, the quantity of heat AH„ determined a 
peak area appearing at T CH , and the quantity of heat AH C determined from a peak area appearing at the 
crystallization temperature during the decrease in temperature were measured from the resultant curve of 
heat. The thus-obtained T c „ is an indication of the low temperature mobility of the polyester molecule. The 
AH„/AH C is an indication of the crystallizability of the polyester. The smaller the values of T CH and AH H AH C 
the more crystallizable the polyester. 

Examples 1 to 12, Comparative Examples 1 to 5 and Reference Example 1 

A polyethylene terephthalate having an intrinsic viscosity of 0.65 dl/g. a plasticizer such as a 
thiodiethanol derivative and various crystallization promotors were dry blended in the proportion indicated in 
Table 1. The resultant mixtures were melt mixed by using a 20 mm 0 extruder (a Dulmage type screw and 
in the case where glass fiber is blended, a full-flighted screw, L/D = 28). The physical properties of the 
polyester compositions thus obtained were evaluated. The results are shown in Table 1 . 
In Table 1, the symbols represent the following: 

(1) C-1 in plasticizer component (C) is a polyethylene glycol (manufactured by Nippon Oils & Fats 
Co., Ltd., Polyethylene glycol 4000). 

(2) C-2 in plasticizer component (C) is dibenzoate in thiodiethanol. 

(3) C-3 in plasticizer component (C) is a copolymer ether of thiodiethanol and Methylene qlvcol This 
compound was synthesized in the following manner. 

A reaction vessel was charged with 200 g of thiodiethanol. 50 g of Methylene glycol, and 0 625 g of 
phosphorus acid. The mixture was reacted under a nitrogen atmosphere at a temperature of 195-C for 8 
hours while the formed water was distilled off. after which the reaction was continued under a reduced 
pressure of 500 mmHg for a further period of 5 hours. The resultant product was a pale yellow liquid 
polymer. This polymer had a number average molecular weight of 3.600. determined in GPC (THF solvent. 

55 (4) C-4 in plasticizer component (C) is dibenzoate of thiodipropanol. 

(5) OS in plasticizer component (C) is diacetate of thiodiphenol. 

(6) C-6 in plasticizer component (C) is dimethyl ether of thiodiphenol. 

(7) C-7 in plasticizer component (C) is dibenzoate of 2-mercaptoethyl sulfide 

(8) B-1 in crystallization promoter (B) is talc. 

40 (9) b-2 S in crystallization promoter (B) is the sodium salt of an ethylene/methacrylic acid copolymer 

(manufactured by DuPont Company, Surlyn© 1605 ethylene content of 95 mole %, Melt Flow Index of 2 8 
measured at temperature of 190°C. under load of 2.16kg). 

(10) B-3 in crystallization promoter (B) is the sodium salt of a styrene/methacrylic acid copolymer 
mis compound was synthesized in the following manner. 

»nAT C ? n < rf 6 ' P ?« dCd ^ 3 Stirr6r W3S Charged With 624 9 of st V rene - 33 ' 8 9 of methacrylic acid 
and 920 ml of toluene. After nitrogen bubbling for 15 minutes, the reaction vessel was sealed with nitrogen 
arid the contents of the reaction vessel were heated to a temperature of 100"C. A dropping funnel was 
charged wit i2 g of benzoyl peroxide and 60 ml of toluene. After nitrogen bubbling for 15 minutes the 

T W3S dr0PP9d lnt ° the re3Cti0n V6SSel 0ver a P eriod of ab °* 30 minutes. After 
comple ion of the dropping, the reaction was continued for 4 hours. The reaction mixture was then poured 

Tl , f r9e , eXCeSS,Ve 3 ™ Um ° f hexane t0 aI,ow the reaction P rodu * to precipitate. The yield of the 

ZZSJ* Tor^urf 92 , 9 - ^ P ° ,ymer ^ 3 3Vera 9 e m0lecu,a ' wei 9 ht M " Of 84.000. 

determined in GPC (THF solvent, 40-C). and a molecular weight distribution Mw/Mn of 1.5. The content 0 
methacrylic acid in the polymer was determined by elemental analysis and was found to be 10 mole % 
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A reaction vessel provided with a condenser was charged with 200 g of the styrene/methacrylic acid 
copolymer synthes.zed according to the above-mentioned method and 1200 ml of toluene The contents of 
the reaction vessel were heated to a temperature of 100'C. An aqueous solution containing 6 18 g of NaOH 
was dropped into the reaction vessel through a dropping funnel over 5 minutes. The reaction was continued 
for a further 4 hours. The reaction mixture was poured into hexane to allow the reaction product to 
precipitate. The precipitated polymer was recovered. The resultant polymer exhibited a degree of neu- 
tralization of 75%. M 

(11) B-4 in crystallization promotor (B) is sodium benzoate (manufactured by Wako Pure Chemical 
Industries. Ltd. in Japan). 



Examples 1 3 to 32 and Comparative Examples 6 to 9 

A polyethylene terephthalate having an intrinsic viscosity of 0.65 dl/g. a crystallization promotor and a 
modified polyolefm wax as a plasticizer were dry blended in the proportions indicated in Table 1 The 
resultant mixtures were melt mixed by using a 20 mm* extruder (a Dulmage type screw and. where glass 
fiber ,s blended, a full-flighted screw. UO = 28). The physical properties of me thus-obtained Syeste 
compositions were evaluated. The results are shown in Tabe 2. It is apparent from Table 2 that the 
compositions of the present invention are superior in various properties to the corresponding compositions 
comprising only the components (A) and (B). 'uuwuons 

In Table 2. the symbols represent the following: 

(1) B-6 is sodium stearate. 

(2) B-7 is sodium 5-(N-phtalimide)-caproate. 

< 3 > B-8 is the sodium salt of a styrene/methacrylic acid copolymer (content of methacrylic acid- 15 

ririhttT r""*" ?5%) - mS COmp0Und was ^thesized in me same manner as hat 
described for the synthesis of B-3. 

k . . (4 L C * 8 *? 3 SamP,G COmprisin 9 a ^ethylene wax having a [„] of 0.23 dl/g with which 14 wt % of n- 
L^Hn ^ ; It T 9r3ft P ° ,ymeri2ed - This sam P ,e was synthesized according to the following method 
and vanous mod.f.ed waxes were synthesized according to the same method. 



Preparation Example of Graft- Modified Polyolefin Wax 

caoadrloM °, ^f^" 6 Wa * havin 9 a M of 023 dl/ 9 w « charged into a glass reaction vessel having a 
of d h L 3t 3 temperature °' 140, C- Then, 105 g of n-butyl methacrylate and 9.0 g 

of dHert-buty perox.de were added to the reaction vessel. The mixture was reacted with heat for 4 hours 
Then the reaction m.xture was degassed under a vacuum pressure of 10 mmHg while it was maintained at 

; 50 a r° remove the vola,i,e matters - Thereafter - ,he re3c « on ««*«t £££ 

picif ™i r orxr utyl methacry,a,e 9rafted po,ye,hy,ene ™ has a »*» -"—*»■ «« 

«d toJlt*, iS 8 m ^ dif ' ed polye,hy,ene wax with <° % by weight of n-butyl methacrylate graft-copolymeriz- 
ed therewith (a wax having a [,] of 0.07 dl/g and containing 2 mole % of propylene copolymerized merewith 
was used as the starting material to be modified). «>Poiymerizea merewith 

nn,„J!L C ' 1 ° iS ! polyemy,ene wax wi,h 30% b V ^ight of ethyl methacrylate copolymerized therewith (a 
polyethylene wax having a [,] of 0.13 dl/g and a propylene content of 4 mole % was used as the starting 

.h«™J2 S 11 I*-- POlye,hylene wax with 50% by weight of 2-ethylhexyl methacrylate graft-copolymerized 

ZXT POlyeS,er ' ^ Sma " er Va,U6S ° f TcH and AHm /AHc " ,he ™ e crystallizable the 

mpro 2 l" 12 .'^ Poiye ^ en0 wax wi,h 10% by weight of 2-ethylhexyl methacrylate graft-copolymerized 
therewith (the starting material was the same as that for C-8) wpoiymenzea 

a Inl of ( 0 2 C 3 dl/n7nH ^ haVi " 9 T 0Xy9en COnte^, °' ^° by ^ (a P^^ylene wax having 

a [,] of 0.23 d|/g and a propylene content of 4 mole % was used as the starting material). 

me same as thatrc-t^ 6 ' " ^ C ° n,em °' 7 ° % by WeiQM (,he ~** was 
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(11) C-15 is a modified wax comprising an oxidized wax having an oxygen content of 0.9% by weight 
with wh.ch 35% by weight of styrene was grah-copolymerized (the starting material was the same as that 
for C-9). 

(12) C-16 is a wax to which 20% by weight of styrene and 10% by weight of acrylonitrile were co- 
^ grafted (the starting material was the same as that for C-10). 

(13) C-17 is a maleic anhydride-grafted wax having a potassium hydroxide number of 30 mg q (the 
starting material was the same as that for C 10). 

(14) CMS is a wax with 7% by weight of vinyl-methoxysilane grafted thereto (the starting material was 
the same as that for C-8). 

(15) C-19 is a wax containing allyl glycidyl ether grafted thereto and having an epoxy group content 
of 9 x 10- 4 gram equivalent per g of the wax (the starling material was the same as that for C-8). 
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Claims 
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1. A polyester composition comprising: 

(A) 100 parts by weight of substantially linear polyester comDrisinn tho 

ethylene terephthalate; comprising, as the mam constituent unit. 

(B) 0.05 to 15 parts by weight of crystallization promoter and 

ons.lur.iM emcyie acid M^M ^ »„ ' ™*° "<* ™ n °"'" •«" •* 

- JU^SSSTS 8 10 ,ny P ~*» cBim ~* - -»'*»•' «— « — ™ — - 
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